Proline reduces the binding of transcriptional regulator ArgR to upstream of argB in Corynebacterium glutamicum.
In this study, the ArgR-binding sites on the arg operon Corynbebacterium glutamicum were characterized by in vivo chromatin immunoprecipitation (ChIP). In addition, the ArgR-binding affinity in the presence of glutamate, proline, or arginine was examined to get further information on expression control. The ChIP assay showed that the ArgR protein binds specifically to the upstream regions of argC, argB, argF, and argG. Upon proline supplementation, ArgR-binding affinity was significantly reduced upstream of argB, resulting in increased ornithine production. In contrast, there was no change in the binding affinity of ArgR to the upstream regions of argC, argF, argG, or argB following the addition of glutamate and arginine. These results suggest that the upstream region of argB on the arg operon plays an important role in interacting with ArgR under proline-supplemented conditions and that proline causes an increase in the endogenous level of ornithine by reducing the binding affinity of ArgR to the upstream region of argB.